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The whole of these determinations were made very carefully-in duplicate in many cases-by two chemists, the maximum differences being for G '1, for T -08, for F 4 6 , for P -05, for S -02, and for A 004, and for that reason have only these results been used for calculation of the formula, but its correctness has been abundantly proved by other analyses. The probable error between fat found and calculated is + -08, between proteids found and calculated + *14 and between sugar found and calculated + -18. The average calculated amount of proteids is .01 too high, while the calculated sugar averages -14 too high. This difference is due to the fact that the milk contains other constituents, and are not sufficiently large, seeing that a very great agreement cannot be expected in this case, to induce me t o change the formula. The figures for the influence on the density of one gram of fat and solids not fat respectively, and for their density in solution, have been calculated as follows from the formula, and are :- Eat ... These figures show that the re-action is a complex one, and I have not attempted to construct an equation to express the changes which take place; with the assumption that for every 100 parts of Iodoform 70 parts of Iodine are produced as Iodide, a fairlyreliable method of working is possible ; about *1 --15 gram of Iodoform, or such quantity of the substance to be examined as will give that quantity, is weighed out and dissolved in alcohol, an excess of alcoholic soda is added, and after about ten minutes' digestion near the boiling point of the alcohol, the excess of alcohol is evaporated; the residue is taken up with water, made slightly acid with dilute nitric acid and a small quantity of calcium carbonate added to restore neutrality. The solution is then titrated with the solution of nitrate of silver used for water analysis (of which 1 C.C. = -005418 gram Iodoform), an excess of about *3 C.C. is required to produce a good end reaction with chromate of potash and this should be subtracted. The method does not take more than about half an hour to perform, and is therefore practical. Should the iodoform be obtained in ethereal solution, as for instance, in the estimation of acetone, the ether need not be evaporated, but can be mixed directly with the alcoholic soda. No danger of loss of iodoform need be feared, and it is not necessary to use an inverted condenser, ?, 9, 3. The Testing of Petroleum.-For testing petroleum in hot climqtes I have found that the differences owing to the higher temperatures in the flash point may be almost entirely done away with by cooling the bottle containing the sample, before it is opened, down to a low temperature, say loo, for about an hour before the test is taken. Thus, samples of petroleum gave the following flash points :-Temperature of air 15" C 18-50
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testing the petroleum at each 5 per cent., I find, on the average, that the flash point is raised 2' for each 5 per cent. lost up to about 25 per cent., when the rise in the flash point becomes slightly less, As the lamp biirns lower down the space becomes more and more filled-with air, but there is less tendency to ignite. When half has burnt away, there is a flash point of from 15' to 18" higher than at the commencement. By cautious fractional distillation, this point may be determined with very fair exactitude. I use a flask of about 150 C.C. capacity, with a neck six inches long up to the side tube, and distil at the commencement with a small flame, just sufficient, so that the distillation will nearly sbp at 150'. I then increase the flame, so that the distillation nearly stops at 270'. I then again increase it slightly till the temperature, after rising steadily, suddenly goes down 20" 01: so, and remains there. This point I call the cracking point : it is usually about 3W, but with good petroleums may be higher.
When petroleum is distilled, a t a certain temperature it cracks " or decomposes. Berzelius opens up the substance by fusion with soda, dissolves out' the melt with water, and determines the silica both in solution and in the residue. Fresenins and Hintz in their process, which is specially designed for testing cryolite, decompose the substance by heating with strong sulphuric acid in a lead tube in a stream of dry air, and receive the hydrpfluoric acid and the silicon fluoride which are evolved in ammonia. The contents of the lead tube are then extracted with water, and the residue attacked by fusion with soda. The further treatment of the fusion is in accordame with that obtaining in Berzelius' method.
In the case of a substance containing both sifica and fluorine, which cannot be opened up either by fusion with sodium carbonate or caustic soda, nor by heating with strong sidphuric acid, neither the process of Berzelius nor that of Fresenius is available, The pinciple of the latter may be retained by using a platinum apparatus of such construction, that the substance may be fused in it with potassium bisulphate, and the evolved silicon fluoride quantitatively absorbed. The construction of such an apparatus, however, presents difficulties.
Since the determination of silica in strongly-ignited alumina containing fluorine, which cannot be attacked either by sodium carbonate or by sulphuric acid, is of much technical importance in the manufacture of aluminum, the following process has been devised by the author. 0.5 to 1 grm. of the substance is fused with 8 to 10 times its weight of anhydrous borax, free from silica. The finely-powdered borax is placed in a thin layer at the bottom of a platinum crucible and pressed down ; an intimate mixture of the weighed portion of substance with borax is then added, the whole covered wit& a fresh layer of borax, and fused for about twenty minutes. The melt is poured into a platinum basin, covered while cooling with the crucible in which the fusion has been conducted, and treated with hot water until both the main portion and the residue in the crucible are thoroughly disintegrated, a process which takes as a rule a couple of days. Half as much ammonium chloride as the weight of the borax originally taken, is then added to the contents of the platinum basin, the mixture warmed until it no longer smells strongly of ammonia, and the silica, together vith aluminium and possibly calcium borate, filtered through a platinum or caoutchouc funnel and well washed, The filtrate is evaporated to dryness in a pIatinum basin, heated to a temperature somewhat above looQ C., and dissolved again in water, The solution is acid in reaction from the presence of boric acid, and possibly also of hydrochloric acid, which have been liberated by the dissociation of ammonium borate, or ammonium chloride, diiring the evaporation. It is made slightly alkaline with ammonium carbonate and the precipitate filtered off. The filtrate is again evaporated and the operation repeated until no further precipitate is obtained. The combined precipitates are dried, the filter paper ignited, and the whole fused with four times its weight of sodium carbonate ; the melt treated with excess of hydrochloric acid, evaporated to dryness, taken 11p with dilute hydrochloric acid, and the silica filtered. off. As in all silicate analyses, in order to obtain an exact determination of silica, it is necessary to evaporate the filtrate again to dryness, treat once more with hydrochlaric acid and water, and ascertain whether any further trace of silica has been thus separated. (Note by Abstractor. It is well known that where the filtrate from the silica is not needed, i h separation can be effected by evaporation with sulphuric acid rather than with hydrochloric acid, the quantity left in solution being inconsiderable when the former is used ; the need for repeated evaporation is thus obviated. j
The purity of the silica is ascertained, after weighing, by tsetibent with hydroff uoric acid in the usual manner.
The following experiments were carried out in order td make sure that an exact determination of silica was practicable even in the prasence of a large quantity of fluorine : selected pieces of pure cryolite were powdered and examined for silica, then mixed with a weighed quantity of silica prepared from a silicate, and the mixture analysed by the foregoing process. No ponderable quantity of silica was found in the cryolite used; in the test analysis the quantity of silica recovered was within a few A perfectly clear melt results.
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View Article Online milligrams of that added. of silica added ; the silica found amounted to 0.5100 grms.
Thus 0,6142 grms. of cryolite were taken, and 0.5135 grms A sample of ignited alumina containing fluorine gave the following results :
(1)
(2) (3) Average. Silica .., 3*95"/, 3*79'/" 3.98'/, 3.907"/,, A determination of the contents of aluminium was also made as a check. For this purpose the substance was fused with potassium bisulphate, whereby a portion of the silica, corresponding to the amount of fluorine present, was volatilised as silicon fluoride. The melt dissolved clear in dilute sulphuric acid. The solution was evaporated until fumes of sulphuric acid were given off, by which means a part of the silica was rendered insoluble,
The filtrate may be termed Aand the residue B. The residue B was then treated as in the analysis of the silicate, that is fused withsoda, etc. The filtrate From the pure silica thus obtained gave with ammonia a small precipitate of alumina. The filtrate A was precipitated with ammonia the usual precautions being observed, the precipitated alumina and silica filtered off, dried, ignited, and fused with sodium carbonate. The melt was dissolved in hydrochloric acid, the solution evaporated to dryness, the residue treated with strong hydrochloric acid, the silica, remaining undissolved filtered off, and the alumina precipitated withammonia in the filtrate. Both portions of silica from A and B were examined as to purity after weighing.
After cooling, water was added, and the solution filtered.
The results were : The Action of Water on Glass Vessels for Chemical Use. F. Mylius and F. Foerster. (Zeits. Instrumefiternrl.. 1891, xi. :?I 1. yh?*ough Chew. 2eit.)-'fie authors have already shown that the greater part of the matter dissolved out of glass by water consists of alkalies, and the quantity of alkali digsolved is a measure of the quality of the glass, When the quantity is greater than 0.1 of a mg., it can be directly determined by titration w ith1GA, sulphuric acid, Smaller quantities are best estimated by shaking with an ethereal solution of eosin, which becomes red, the intensity of the coloiir being proportional to the amount of alkali present. The comparison of one glass with another can be effected by treating the vessels to be tested with water at 20' C. for three days, in order to bring their surfaces into a normal condition, emptying them and allowing them to be acted upon for a second period of three days by pure water prepared by re-distilling ordinary distilled water with a little sulphuric acid to retain the traces of ammonia that are otherwise invariably present. The alkalinity of the water that has been in contact with the glasses to be tested is then determined in the manner described above.
As the result of their observations the authors come to the following conclusions :-1. The action of cold water upon glass is at first very rapid, but its rate rapidly decreases ; the retardation is due to the production of a Iayer of glass that has been already extracted, and is but slightly permeable.
2. The strength of the attack of water on glass is influenced by its condition as regards disintegration or exfoliation.
3. The relative attackability of the same glass varies according as hot or cold water is used.
4.
The process of boiling out a glass vessel is of great utility, though its usefulness is diminished if the glass be bad. time-honoured method of imparting a beautiful green colour to preserved foods consists in treating the articles to be colored with a solution of copper snlphate, which is quickly poured 08 and the last traces removed by repeatedly washing with water ; the preserved articles are then boiled and the vessels containing them soldered up. The colouration results from the formation of the copper salt of an acid derived from phyllocymin. This body is very inert, is insoluble in water, hydrochloric acid and acetic acid, soluble in alcohol, and indifferent to the action of light, As the quantity is quite small, only a few milligrams in 100 grams, the author is disposed to tolerate the practice. 67b The examination of a large number of samples of oil of cloves showed that the mntent of eugenol varied from 76-8 -90.64 per cent. It further appeared that the specific gravity rose and fell with the percentage of eugenol. The author also found that oil obtained from the stalks of the plants yielding oil of cloves, containing 83.2 and 84'88 per cent. of eugenol, had the low specific gravities of 1.059 and 1.062. He is, therefore, of opinion that oil from this source which has hitherto been accounted of little worth, has been undervalued, and that its low specific gravity is due to the presence of some substance other than the eugenol and sesquiterpene present in normal oil.
B. B,
A New Process for the Determination of Phenol. L. Carre. (Conapt.
Rend., 1891, cxiii., 139, through Chem. Zed.) .-The process depends on the conversion of phenol into picric acid, and the colorimetric estimation of this body by means of its sodium salt. 10 grammes of pure phenol are weighed, made up to 1 litre, and from this solution others containing 5, 4, 3, 2, 1, 0.8, 0.6, 0.4, 0.2, 0.1 grammes of phenol per litre prepared. 25 C.C. of the solution containing the phenol to be estimated, taken after dilution if necessary, are heated with 5 C.C. of nitric acid in a small flask on the water hafh for 1-2 hours, the standard heing treated in precisely the same way ; a preliminary trial shows which of the standard solutions approximates to the sample being tested. I n order to obtain greater accuracy 20 C.C. of soda solution are added to the contents of the flask after heating, the liquid made up to 50 c.c., filtered, and compared in the colorimeter with the standard to which it is nearest in tint, The use of concentrated solutions should be avoided. Should the liquid in which the phenol is to be estimated codain a little alcohol it is best to heat for some time after the addition of nitric acid; in the event of a considerable quantity of alcohol being present, it must be diluted to avoid the formation of ethyl nitrite, When impure phenol is to be estimated, the heating must be prolonged to decompose the accompanying tarry matter.
The Eschka Method of Determining Sulphur in Coal. J. Rothe. (Mitt. Konig. tech. Yersuchs., 1891, ix., 107, through Chem. Zed.) .-Eschka's method consists in heating 1 grm. of coal with 15 grms. of a mixture of two parts by weight of magnesia and one of dry sodium carbonate in a 30 C.C. platinum crucible, placed in a sloping condition, so that only the lower part is red hot. The mixture is stirred two or three times in the course of an hour, at the end of which time the coal is fully burned off, Bolution in hydrochloric acid, oxidation with bromine, and precipitation with barium chloride completes the operation. The author finds that no loss of sulphur occurs, and that, where several determinations have to be made, porcelain crucibles heated in a muffle for 20-30 minutes can be advantageously substituted for +he platinum crucible and the bunsen burner.
B, B.
The Recognition of Arsenic. J. Thiele. (Liebigs Annalen, 1891, cclvi., 55, throdgh C'hem. Zeit.).-Arsenic in whichever state of oxidation it may be, can be recognised in the presence of antimony and tin by strongly acidulating the solution containing it with hydrochloric acid, and adding at least 1 gram. of sodium hypophosphite to 10 C.C. of solution. On warming in the water-bath, the arsenic is precipitated as a brown or brown-black powder. Very dilute solutions need heating for thirty minutes, and a coloration instead of a precipitate may be produced. The reaction does not take place in solutions acid with sulphuric acid in the absence of a halogen acid. Its sensitiveness is increased by the addition of a crystal of potassium iodide, 0.025 mgram. of arsenic being detectable, whereas the limit in the absence of the iodine is 0.05. The GC noble metals " and copper must be absent ; bismuth and antimony are only precipitated in strong solutions; the addition of potassium iodide should be omitted if the former be present, on account of the strong yellow coloixr of bismuth iodide. I n the presence of much iron the solution should be covered to prevent free access of air, as otherwise it will become yellow. A separation of antimony and arsenic cannot be based on this reaction: as the precipitate is too easily oxidisable.
I n using Marsh's test, the addition of platinum chloride to aid the solution of the zinc should be avoided, as arsenic is retained thereby apparently as an arsenide of platinum (1)
Accor&ng to B r~u n c r~ and Tcmiczelr, arsexiic is precipitated as per?tasu!phido fr~.-, a warm acid solution of arsenic acid, when a rapid stream of sulphuretted hydrogen is used.
A cold solution in strong hydrochloric acid gives a mixture of A.s2S5, As& and 8, and a rapid stream of the gas, if diluted, gives the same result as a slow stream.
B. B, With a slow stream a mixture of As2& and As& comes down.
Desiccators. W. Hempel. (Plharm. Centr., 1891, xii., 453, through Chem. Zeit.).
-The author lately advanced the view that the drying material in a desimtor was more effective when placed above instead of below the substance t o be dried, a conclusion which was contested by Biltz. He now finds that in the case of desiccators, large in proportion to the vessel containing the substance to be dried, and supplied with a considerable quantity of concentrated sulphuric acid in proportion to the amount of water to be absorbed, the time occupied in drying is but little shortened, but that under contrary conditions the process is much hastened. Thus 10 C.C. of water in a, dish, large in proportion t o the desiccator, were absorbed by 25 C.C. of sulphuric acid in three and a hall days when the acid was placed above the water, while when placed below the time was six and a quarter hours. from tanning-stuff's, of technical interest only, the author lays down that the analysis of a tanning extract should include the determination of (1) the specific gravity, both absolute and in degrees Beaume, (2) the matter insoluble in cold water, which should not exceed 2 per cent. except in quebracho extract which may be allowed to contain 3-4 per cent., (3) acidity due to organic acids and that due to mineral acids, (4) contents of tannin and of gallic acid, (5) matter absorbable by hide, (6) extractive matter, (7) heavy adulterants added to increase the specific gravity.
As the value of a tanning material largely depends upon the colour which it will impart to the leather, those materials being most valuable which occasion the least departure from the buff of oak-tanned leather, the author aims at obtaining some evidence on this point. He immerses cuttings of parchment or unhaired skin, previously plumped in water, in a solution of the extract at aQ Beaume for 30 hours, the liquor being changed at the end of the first 1 2 hours; the samples are then exposed to the air and compared with standard samples, similarly treated in known extracts.
A. G, B,
A Delicate Test for Alum in Potable Water. Ellen H. Richards.
(TechoZogry &uai*terZy, iv., 194-1 95.)--To 25 c,c. of the water (concentrated from one litre or more, if necessary), are added a few drops of freshly-prepared logwood decoction ; any alkali is neutralised and the colour brightened by the addition of two or three drops of acetic acid. By comparison with standard solutions the amount of alum present may be determined. It is said that 1 part per million of alum can be detected with certainty in this way. The logwood chips must be treated with boiling water two or three times before finally extracting for the colour, as the first extraction gives a yellow colour, the third or fourth a deep red.
The Use of Potassium Ferrocyanide and Ferricyaaide in Andysis. C. Luckow. (Chem. Zeit. 1891,xv. 1491, 1492 .)-The author being alive to the objections to the use of potassium ferrocyanide in such analytical operations as the determination of zinc, has turned his attention t o the question of the availability of potassium ferricyanide for like uses, and records the following facts.
Zinc can be determined in a solution acidulated with nitric or acetic acid, with exactitude, even in the presence of lead, by means of potassium ferricyanide, either gravimetrically or volumetrically, while the lead can be estimated in the filtrate in a similar manner by potassium ferrocyanide. Stannic oxide can be determined by potassium ferrocyanide in the presence of antimonic acid and arsenic acid in a solution which has been evaporated with oxalic acid, a little dilute snlphuric acid having been added subsequently, I n carrying out such operations it must be remembered that potassium ferrocyanide is liable to contain, besides sulphates and chlorides, sodium salts, as pointed out by L.
Hum. This is of no importance if the solution be standardised upon a metallic solution of known value, always provided that the solution to be titrated contains no metal capable of yielding a precipitate with either of the first-named impurities. I n the contrary oase, as well as in those instances where it is required to determine the composition of the precipitate from the amount of potassium ferrocyanide solution used, a perfectly pure salt is necessary : the like is true Qf potassium ferricyanide. Potassium ferrocyanide is stable in the dry state, and its solutions are una(1tered by cautious evaporation. Daylight, and especially direct sunlight, appear, however, to act slightly upon its solutions as noted by Moldenhauer, who adds a small quantity of caustic potash to preserve them. Potassium ferricyanide is more sensitive to the influence of temperature and light than ferrocyanide, on which account it is kept in brown glass bottles, both when it is in the solid state and in solution, and should be subjected to no higher temperature than 50°-600 C. when recrystallised. The cautious addition of chlorine suffices to convert any ferrocyanide that may be present into ferricyanide. !L' he purity of a solution of potassium ferricyanide may be proved by the addition of a solution of an uranium salt, which gives a red-brown coloration should ferrocyanide be present, or of a lead salt which gives a white precipitate in the same contingency.
The volumetric determination of various new metals by means of potassium ferrocyanide and ferricyanicie must be efiected with the aid of some external indicator.
Of these, there are two classes, the first being those which indicate whether the metal, being titrated, is completely precipitated or not, while the second are such as react with an excess of the precipitant. Among the first are the alkaline sulphides, and the f errocyanide and ferricyanide ; for metals which give brown-black or black precipitates with alkaline sulphides, a mixture of a pure zinc salt with ammonia, ammonium sulphide, and a little rosolic acid or similar colouring matter may be used ; the function of the rosolic acid is to make the edge of the streak made on the paper used in carrying out the test more easily discernible, To the latter belong substances which give a brightly coloured precipitate with ferro-and ferricyanides ; such are ferric and cupric salts for the former, and ferrous and cobalt salts for the latter. The author has found cupric acetate acidified with acetic acid, or ammonium ferrous sulphate to which a little ferric chloride has been added, useful for these purposes, The solution to be titrated should in general measure 20 to 30 C.C. and contain 0.1 to0.15 grm. of the metal to be determined. When it is desired to filter off the liquid from which a metal such as zinc has been precipitated by a solution of known strength, and to determine the excess of the precipitant in the filtrate, it will be found advisable to use potassium ferricyanide rather than ferrocyanide in many cases ; the precipitates produced by it filter more easily.
B. B.
The Coloring of Preserved Foods, A. Tschirch. (Xchweix. Wochenschr.
Pharrn. 1891, xxix. 344, through Chern. Zeit.).-The green coloring matter of leaves, etc., is extremely sensitive both to light and to acids of every kind. In order to hinder its decolorisation, sodium carbonate is commonly added to green vegetables before cooking, by which treatment free acids are neutralised, and also such salts a8 potassium acid-oxalate. Not only is the action of the acids upon the chlorophyll thus prevented, but a relatively stable sodium salt, green in colour, is formed, enhancing the effect. The question of the coloring of preserved foods by means of copper sulphate has also been investigated by the author, and the conclusions he arrived at recorded in THE ANALYST, xvi., 200.
B. B.
--
The Use of Calcium Sulphate in Dialysis. G, Morales. (Amer. Journ.
Pharm. 1891, lxiii. 425, through Chern. Zeit.).-Herrera suggested years ago the use of dried calcium sulphate in dialysis, the solution to be dialysed being hung in parchment paper in a mass of the powdered substance; the colloids remain in the parchment paper vessel and the water and the crystalline substances pass into the plaster. The method can well be used for the extraction of organic acids from their solution, and in a similar manner, for alkaloids. The author has tried the process for obtaining the alkaloids from opium with but little success, and considers it unsuited for quantitative determinations, although available for qualitative examinations.
B. B.
Poisonous Metals in Preserved Foods. W. ReusrJ. (Chern. Zeit. 1891, xvI 1522, 1523 and 1583.)-!T%e fact that the amount of lead in the tin coating of vessels for preserved foods, and that in the solder with which they are united, have been limited by law in Germany to 1 per cent, and 10 per cent, respectively, has caused the adoption of vessels closed without a soldered joint, a rubber ring being substituted instead. The author having observed that preserved foods contained in vessels of this description which appeared unexceptionable, were often contaminated with lead, has examined into the cause of its presence, and finds it to be due to the rubber ring employed.
The following examples are chosen from among the figures quoted by him : (1) Indiarubber rings made in Paris arid used by a large German firm, (a;.) average weight of ring, 0.5 grm. ; ash 66.6 per cent. consisting almost wholly of red lead ; no antimony sulphide was present. (6.) An experiment was made by exposing a rubber ring to water under pressure at a temperature of a 110" to 1 1 2 O C. for thirty minutes; at the end of this time the ring was found to be much softened and 0.0286 grms. red lead (misprinted Mn,O, in original) was suspended in the water, which contained no lead in solution, (c,) Another ring was similarly treated in the presence of 0.5 kilo. of asparagus. The solution gave an immediate precipitate of lead sulphate on the addition of sulphuric acid; the quantity of lead in solution corresponded to 60 per cent. of the total amount in the ring. (2) Indiarubber rings taken from tins of Australian meat from a large English firm had the same composition as those mentioned under (1). (3) Red rubber rings from Vienna contained 63 per cent. of ash, the bulk of which was red lead.
(4) Red rubber rings from a German factory gave similar results, save that a little antimony sulphide was present. ( 5 ) Numerous analyses of rings from other German firms gave similar figures, I n view of these facts the author is interesting himself in the manufacture and use of rings of a less poisonous character.
Porcelain Water Baths. W. Dittmar. (Chern. Zeit. xv. 1891, 1467. )-Ordinary copper water baths easily become corroded, and are difficult to keep in a presentable state.
The conventional hemispherical variety of porcelain water baths, which used to figure in chemical lists, has never been popular, presumably on account of their supposed fragility, and now appear to be driven out of the market. Kaehler and Martini, of Berlin, have supplied the author with a porcelain water bath of practical utility, consisting essentially of a cylindrical porcelain jar, with a set of concentric rings, also of porcelain, and provided with a tubulus near the bottom, by which coiinection is iliade with a constant feeding s r r a q p x n t , consisting nf X I invertd-flask of water dipping into a small cylindrical vessel coupled direct to the tubulus. The bath is heated by a common ring burner, and is in no way liable to fracture, if reasonable care be taken of it. Evaporations can be conducted in a dust-free atmosphere by the addition of a simple fitting, consisting merely of a glass shade, such as is used for statuettes and the like, resting on a V-shaped gutter having an exit tube attached to it, which carries off the water allowed t o flow on the top of the glass shade, This is distributed evenly by means of a couple of strips of paper placed crosswise. B B.
